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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the 
occurrence of leakage currents caused by the step 
formed at the boundary between a source-drain area 
and an STI structure when a contact hole which is 
formed to connect the source-drain area to wiring is 
formed astride the boundary. 

SOLUTION: A contact hole formed in an interlayer 
insulating film 36 covering a MOS transistor and a trench 
isolating structure 41 reaches part of the source-drain 
area 34 of the transistor and part of the structure 41 
and an electrode plug 49 for contact which is brought 
into contact with the area 34 is formed in the opening of 
the contact hole. An insulating side-wall spacer 50 is 
formed on the side face of a step formed between the 
upper surfaces of an element area and the structure 41 
and interrupts the passage of leak currents between the 
area 34 and plug 49. 
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% s*-&mmm<D—mzm-+ z m out. w 

away-* - ki/-< ^«*ttwio*i< i t-*ijs 
/u^-t- 1 ^sa $ n t ^ 5 M*gio 

[fit** 2 ] HufS h \s v^#««jStt % *JE¥Wft:o 20 

[it** 3 ] mcjimibKJK^ji^ffieifiSkM^^y 

^ tt > y =i V^bfll^ tb Tfcj* * tlT ^ 5 Iff** 2 id 

[53**4] mE^**fi^y =^a*-c-*>9, 50 

<b 3 <o{*iinfrx>k oicE*W4^M£Bo 
[fit** 5 ] ¥»*<0S-T-«*«c»/a $ tLfcMO S S 

^>^»««5»<o±Btw|B»caS6^sjgrt*n, m)Ef& 

(cJ:o-CffiE«»tt3iy^^ h y ^JB«ftlft-CBftE»aw 
fRffl£?l9XS<t, 

m^mmmmnxmmM osih7>-^^j: u^e 

U WrEJBnftaklKficHlPttSriacJ-SXHt, 

hu EJH IB1 ififtlKco WEH P «B co BE ffi ( c » U 5 Bft E*» 50 
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^titCcto-CSuEte^^y^^ h y 7^181^6^1* Six 

tzi&m^^ b- 1 *—&x^—if&ffifc&£M&±.\zm 

fi£U *t»EV-^ • KK >^Ftt*tt»IBW|WE* 
«TEJBISUIft»BlwHlP«fB«:^L"C«tEy-^ ■ KK> 

' [111**6 ] ***<0*^-««(C»rtt*ixyS:MOSa 

^7>^^^^ «iE a i t w*w»itt«[«ic»rtsnfc h 

ME«itl»:±(cjilBI«»«!«:i«aiL, ffiEflm&ttK-C 
iEMO Sih7>^^ *5 J: t^HuEaR^^KWifi^a 

?xa<t, 

m eb m i&wm<n ? % m e^t- «b« t »e»i««« t o 

Ri1<a»IMffl#S:*SJ 6f?I*££fttiEMO SIh7>^^ 
coy-* • KU"-f v^3W»te»ji(ciS-r-5*T^y^-> 
MEJIRnieMcK^CclMPffi^Rtt. ^JxicJioT 
mE*^«lgEw±ffi £: hhE h ^ >^#««iS<0 _bffi £ 
mfc:»S8«:«fifcU SrES:^ttiJ®(c*5^TmrEMO S 

h7>^^^^y-^ • Kt^^y^Mftl^>^ 

fflEJimi^K^«S(c«jRfflK<rJftS[L, ^*xtcJ:o 
T ffiEMmttttRaffiEBH p ^Oj^ii®^ J: otJSBff* 6 
t5(c*JESH«ffi *WEI6»«WrBI 
l»Eie»i»Wc#-*-5**tt^y^>^SrfT^\ tti\c 

/ux^<— ^SrmEa»IBffi±8c»fi)tL, £fcmiEy-* 

♦ Kw^vT«*a»«<o«ffi*«fiJ»tttc*aiS-fr5x 

Sir, 

WE«ra*6i»ll*^BPSfl5«r^L-CHuEy — ^ • KK> 

^fe*tt*JBwmE*ffi^— »«-»*i-s««s:**-t- 

[If?** 7] mlEh HffE^** 

^WE»«**tcjKrtsnyi:hU'^i:, ii»EM/>f- 
ft iwffl tf> iA ^ n fzf&mva t £ * L r «9 , 
BSE«6a»)Ktt. «tEM^>^»«*itrt^ffiElft*» 

t f i a <e 5 iftiktttm ^ s n r ^ * » * ji 6 ic e 
[B*xs8 ] ME«m*et»JK^j:c/mEieift«U'> u 

[ft** 9 ] ^W(*c09BT-llB«<c»rit*nfcMO s ffl 
h7y^7^t, ffiE*«*^»«ni«(Ci|gfiJ£Six/i h 
^>f-»««it<k^i»^^:«lt**fflft-r5Xai:, 
BftE»acl*±(c«ffclKS:i«ffiL, BftE(ftffcJKT*mEMO 
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J 

licit stt'xyfy^u HijfEHrBiifiaiis^dfflD . 

gfl£IS:ft6X@<!: % 

BfJfEJi MffelMt£> ^ P A 2:^ L X SitSt 5 ffireikftRS: 

[0 0 0 1] 
[0 0 0 2] 

[«*oa«] ¥«»:*S[[ElSSOiR^P B 1»|«<Ofci6, « 
LOCOSM<ftffl$Wtfc. L?5>U LOC 

T-#gficf*^£-e£>5 0 loco sj'cftfrsSH 1 ^ 

«iti: LtSTl (Shallow Trench Isolation) «ifid$ 

mm^tix^^o sTi*it(i, = vsfico^Htffl 

lUclCit^lC^^ h l/V^- (^^ : 0. 2~0. 6 *i 
m) SrflSfifcU ^(7) h L/y^|:S i 02lt'U6tpC 

[0 0 0 3] STifflPiSfi, y-VKW yfi«wffi 
ft*?6»»S«-C*>6o 'lot, STIiJWtSfflli, 

o. 7 M mSa&T^«*H4: h7y^^^Ii$nit 
ft*. 

[0004] Hi ( a ) ~ ( d) L**Sb, S T 

[ooos] *-*\ mi (a) ic^-r«it*f^H-4-a a 

u->tM 0 1 0F^£r*Itf>iAirS i O2JK1 

1 k&4(LX*o*) , hL^yf l Ofccfctf S i 02flMl 1 

[0 0 0 6] »««*(Cffl*ixfe»«f4*^*«*^(± 

f55t^nf:y- hta«a3. y i co«®iw 

/F$/&<*n/-- y — */ ku^t >Mi£4 &«x.r^5 0 :n 
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(a) T-fi, 
CITS i02l5a tfSiftflHSiXT^S. 

[0007] mi ( b ) (c^-rj: 9(c, si 02 

K5 a ^x 7 f/<^t5:i:(aot, Si0 2 i5 

tt^ h^t- /u^^-t 5 b $rffMt^)o -cof^, y 
— hll:ffi3*5«ta 5 -^-f K^^ — /ux^«-f 5 b 
£-t5^7r>£AX*I£liff U y-VKi/>fy*« 

b^TMIt^V-x/ KM >W4(OlMi 
«»liLDDi: Lr«ftt6CtlC45. 
[0 0 0 8] ~60S i02l5ato>yf>^l 

r, STii^t «^hi/yfio^s 

«*, *-WWjE<fc±ffi£ S i O2JK1 1 (Z)±fl5A:wriB(c 
1 0 0 nm8«^t$Woi%^P>ix5 a 

[0009] &(c, Hi (c) [c^-tJ;5lc, 

Mt5 0 ;wx- 7 f y^Lt, Si02lll0 

(DB#^T'C0^^CO^:#^^ > 5 0-2 0 0 nmigiCl 
t6 0 

[0010]^, y-*/ KWv««4io«*»* 

-fyI«4(D8^${t 3 0-1 5 0 nmIgt^ 

ui ( c ) ic^-rxai&pgicjo^-c, y-VKi/ 
[001 1 ] mc, mi ( d ) (c^-rj: 5 (c, jemie«! 

16^)3 h* — yui 2I3\ ^y^fy/^drM 

Jii^y 1 3(cj:ortl^iA^n6o :^i^7^i 
3ttJBIBIft8klBl6±Jc»rt$4xfc5Fia*(0±Jiiaj»i y 

f'l^^fC-to 

40 [0012] 

I^«lJ:nt6^I] y— */KU"f 
4co P n«^«5W— »fi, (Hi (d) (Ct^-T J;TiC, & 

[0013112 (a) fcit/ (b) ii, featttic/st* 

ffifflS:#-fa y— */ v\s<{ >^±ic^^rre^ic 

50 fBflPw(S^*W*«R<-ifoor{i, zwj: 9/jr«fiKfrK 
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5 

tty-x/ km y*«4(?5±iit»*Lt*)0 , y- 

*:<nfz#>. ferny? 7\ 3&3>Lfc1BScy— *tt± 
Cftv\, m 2 (b) (c^-TffiWZ^O. 

[0 0 14] £Ac, HI 2 (a) ;fcj:0< (b) ICtj^Wj* 
^Cioth uyf^S i O2III 1 d^y^-V^S 

<o±®<b s i 02 ik 1 1 <D±ffib<o\"</\smvi£y— * 

/ K^>«*4W«*«SX J; *) t/hi^ot z 9 

4co p nm^m^myy^ 1 3tcsftH-sc£tt& 

<, 01 (d) lC7F-f£ 5ft y-^88liM$ii^ 
[00 15] L^L&^b, S?^-+jSfeW»jBBffc3&SilJB 

u hi (a) - (a) ^-tmmjjm&mm-rz z t 

tcftixtt\ «*ttM)BJcftb*^ofcai8r-««i;"-^ 

[0 0 16] **Wtt»r36»S»jtt«w<B^TftSnfct^ 
-c&«9, ^o^ftawji, y— Ki^TVWBteEl* 

vfipfigc t ST 1 tflit a>«MJ.«# C J: 5 (c»jft $ ft 

[0017] 

^««CF/S$ixfcMOSl hyy^^^t, HfrlE^Bt 

7yy^fcj;« h ^^^»Bt«iS€rlI 5BWI6S 
Rir, M)GJimjettfll{c^$n, ffuEMOSM 

12 h u>^»««iS^— »(-it-r5MP«B5i:, SuE/iPfl 

l6^fll<7)^piFP$:^LrBuiay— x . ku^>^« 

lfflEili^«*<o±ffi£:ifflE h ^ it wjbffii w 

ricii^w^ixt^^ fltiiey-^ • kk>=f 

M«ttBWBW'>ft< <fc t>— #d«?fflE»a<nfllfl5tcj8U 
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6 

^<b, Huts h u^^rt(c*i^ji*nfcfea^i h*lt 

[0 0 19] Hf^jM6»tt-Ctt, meife»tt-^^ K 

[0020] L^nteff^T-tt, ffiEJimiesutjs 

J:VflffE«**tt->y = v»ffcR**&»rtSft* ituEffi 
[ 0 0 2 1 ] L^HJfi^Sgr-tt, WE*«#tt'>y 
ft"Ci^6 0 

[0 0 2 2] **WJcJ:.-5**flc»B^»ift*«fett, ¥ 

»tto*^«*«c»/asftfcMo sii>7 * t , 

l»E**frw»(lt«H««c»**tLfc h uv^#Pitflit£ 

ffJl2MOSih7>^^^y-x. KWyTOtife 

Ifii, fflE«a»±«c|ft»tt^y^ hy^JKSr*ii« 
U ^rJxtcjioXlWEieastt^!/^^ h y^KlftakTllli 

fc&m^mmzmmmk. WEife**^*^* 

R±fC«ffl|g»R«:i«flIU ]IAEJin«ttR-einEMO 
S ffil h 7 vs^x * *s J: VlWE*^»m«3ft«rfll 9 IE 

*IEJiflnift*R<0 9*)«ffE«fi«BS:««J5R*Sr 
ffifctemte^vT-^Sx b y^R(ca-T5*-C3iy^v 
50 fl»EJBIBi»»R+(cBllaaJSrKJt6xai:, itufe 

)lPBlteaR^^E^Pa5Wi£©*cBffl^5BirE*6iati^- 

IwJzoTJttEJftKtt^yf 1 ^ h y^R^bJBricSftfclft 

U ^7tmjf£y — * ■ K>-f ^^SaE^ttft/i^HuE^® 
^-ffl5&ffi#Wt£8tib£^5XfI£, BftE«mjf6»R<7) 
K?Pffl3r^LT?fflEy — * • KW^««ftft|Wfil| 

Eatffi^-asjcatt-r^mssr^dc-rsxai *fi*-r 

^0" [0 0 2 3 ] *36W*cJ:5te^¥**»RwR5t*ffi 

^ WE*W*w»«««lcjK/«Sixfc h 

«i» t H *. Witf^^ffl 4: . SftE«ai*± 

tcHPflffiS:R^^|R L, MEJBneitRT-MEMO S9 

EJUmttiftRco 9 ^WtEiR^RIgct mE»««« t 
<0***»€:l«9IS«*SrmEMOSSS K7>«>7^) 
y — x • Ki/^f >^^jj£^(cit-rsir-^-y^->^ 



-4- 



»nfcu SfctfiEy-* • KKy^Wioii 
£«#«lc»fcti£iir5XS<>:, lffiKJimf^K<aMln A 

[0 0 2 4] #SLV**lfi»ffl-c-tt, WlfiahU'^5MB 

[0 0 2 5 ] L^SI***"?**, HftEffiRftRtt* 

[0 0 2 6] LV^*J6«l»t?tt. MGJimi&KDIfe 

[0 0 2 7 ] *«W«cj;5M«cffiOi|£W*i6B<DjRit*' 

«r*^.fc«Jit*t:«lti-*xat, IIIC«it* 
±lc|MLRfc*BSI U iWSIWtll-ettlEMOSSh^y 

!WtaJBIH*ftl»*<oHlPttSr^Lr8»iiJ'r5«r 

^«wTjcittBLrv^imEi»fbK*«ms*sxa 

s£-f SXi££££i^-f 3 0 
[0 0 2 8] 

[0 0 2 9] I OlKD S3 (a)-(c)4 
bO'(ClE]4 (a) (b) &#HRL*ri*&, ^^ft 

[0 0 3 0] If, II ( a ) *j «t V ( b ) $r#Hfl L ft 
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»l««l*«CiK*StLfc8IIS 0. 2-0. 6ymM<7)h 
U-X^4 0 £ % h U>^4 OP^^ril^iAtf S i O2I4 
1 ^dr^'ltfc^ huyf 40*Jj:c;s i 02fig4 1 

[0 0 3 1 ] h U->^4 0«CH*ixfc*«f±*^-«« 
(*fcf±8teiJMc) £ LTflMB-rS. E33 (a) cotilit 

«nS3 2±(cff^^n?ty- k«« (y- : o. 1 

10 3-0. 25/im, h*I : 2. O^mil) 3 3, 

y- hti3 3op5j^i|®(is i 02R*» 

bfl2J*£4xfclJ*>f K9sl— /u^^<— i^3 5 bCiotf 
[0 0 3 2 ] i3 (a) (DmmiZ*3\,^X. 5S^Hg«<7>_L 

20 ^5. *mmmm<nm&. m3 (a) ic**-rx«»»ic" 

£I£^<7)7C£ Sfi, 2 0- 1 0 0 nmMt'fc^ o 
Mig^air^^tC/Ctr, 50nm 

ss^«na-esfti-5o y-^/KMy«3 4cof 

t^^f^f^fX (0 2 (b) (7)ggg|Z(C^^i--5-y- 

-rx) fi, *nmwm<r>Wi^, o. i — o. 7 ^ 

"C*& *9 , g^i££f*3 0-150 nmiat'fe5c 
[0 0 3 3] ^(d, HI 3 (b) CinfJ; 9 (C, Ztlh<0 

«a*^y = >^ h^-r K*4f*»<b*5i6iM!t (* 

$ : 5 0 nm) 4 5t*«ofc» HI 3 (c) (C^-TJ: 9 
50 ffiRR4 5±(C«m«fMt (** : 0. 5-1. 0 

Aim) 3 6^CVD^CJ;otW6 0 Jlin«ttR 

3 6^jhiiicMP (fc¥ft«K$FS) mx-w-mt-fz 
[0034] mmM4 5 a. Jvm«6ftR3 6 wwftt 12 

6 Srm y ^v^-j-5|8(c, £fMJt4 5^m. y ^^ h 
m«ftittJR3 6 <h LT > y 3 >HMl:R'^ffin«V«'«UI. 
^ =i>^^ h7-f Kl^f>Mf5w<b^l^ fl m y 

[0 0 3 5] »SR4 5li, y-7/K^^f>«3 4 

*H«4 5^»t?5t, K7»^^fbt6t 
A, ^t^4 5 WB|[S(i'>/j:< H20n mtt^S-Cfc 

5>%xi^n5o ^rc, W4 5/jwtro>, 

50 /<— m.y^>y-r5f-y )( /)P#f , B e |7)^$:</d:^, 
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S i 02§4 l<0*5 9Tri s 9 fc*S< <fotLi 

aT-Cfc5;t#»*L^. IBM. ft»«4 5wWSL 
t*ff$CO*fiHfi, 2 0- 1 0 0 nmT?fe5. 

[0 0 3 6] fcic, ^yy^7dl»^ 

(33 (c) [C^T Jl 9 (C % =i>^^ h*— /UWffiB^Jg 

«*r«S-*-6BllP»4 7?ritf;u^ 6 £ 

JIRHfelkK3 6±{C«fift-f 5o rcof&, 0fl;Lrt:CF4* 
COS i 02^^^>^^/^^ffl^TEE^I 3PaO)^ 

4 (a) (C^-TJ: 9«CJiPJI|fi»JK3 6«r3iy^>^L, 
-tftfCfco-C^** h*-/M 8«:Jim«UftK3 6* 

i- -5 *5> y ^ v mffl ^r^Ci^S , 

ft) , K*— /U4 8<OlSE«c«ai-5ie»8|4 

[0037] ^Wffirii, ^y^^ f.^— /u 4 sco 

if-f X£0»J;Ltf:o. 16 — 0. 3/im@£-T<5 0 -<z>U- 
y-*/ Kl"fV«*3 4<&^**/U**|6|1J- 

>rx (12 (b) ^Edtzjcitas-rs^-fX) (ctt«i, 

T\ 5 0-1 0 0%l^#^j^o 0 
[0 0 3 8 ] RJC, »»IBt4 5(C#-*--6»*ttCO»l^ 

•y^v^^rtf^a El 4 (a) (c^^-i: 9 (c, ccoxyf 

i-asMHt-fr-f k**— /u*^— ^4 5bt 

U ifclSoMfi&a?. i(?)l6il4 5^bM$n/c 
K£a™ /U^^<— -^-4 5 bcz>ff£fi % 20-1 0 0 

[0 0 3 9 ] ±ia*^f4^y^^^f*. i^Jx.(i*C 1 2 + 
CHF3l£<7)S i N=c-yT>ymtfX&mi<^XE.tl5 P 
a^)^RF/<7-^2 5 0W^ L T Utt * ft 5 Ac tf>, 
h U>^4 Of^COS i 02^4 1 ttiZb A, 
^ftfrl/N, ZCDtztf), \M3 (a) tC7r:$ftr^5i^^ 
[114 (a) iC^f ^u/^V^XmiCtoTit 

[0 0 4 0] zfctc, 14 (b) ic^^-j; ?ic, xt>*? 

4 9{Z£iXmfr&&* :f)^7 , 7^'4 9(« 

L"f >1»#c3 4 £</)Rfloo«»W«i§ SASH'S KL"T > 
LTOT»M&*fc-r., M ti^y ^4 9(i, CTxl 

?mx? > ? >m&MmLtzm. cm p 



(6) ttf£| 2000-174137 

s*fet£j:o-ca»at4^ , 7^4 9 fcjgi*LTt>at\, ^-r 

ft(CLTt>, W«tt^7^4 9H 1 v-^/kk>s 
i£3 4CO±@ < !:^|i}ikL'C^' [ 9 , ^:t'M^^ h 

[0 0 4 1] ^wj:9(c*jH6»»jc«tixtf, y— 

K ^ VgStt 3 4 CO p n ^ *>affiOflf]ffi±{Cffi 

Hi-5ffl»^^->r K^t-/^^-t4 5 bfaots 

/0 ;bftT^5;fca&, y — */ Kl"f yfli§£ 3 460p ng^ 
/U^^--^4 5 b LXl^Ztttb* mi 

(a) ro*9ir«attic*t J: ? ftg»-c?ta y - ^ n 

[0 0 4 2] (SB2C0^ffiJ^ffi) 15 (a)-(d) ^ 
#bb t ft as b . **KJBHB«cd^»5 *W*»g|lo3Kit* 

[0 0 4 3] £i\ (HI (a) - (c) «r#JBL<£3&se> 
tft^L7t^co^Dir^^r^r, 115 (a) (o^i-fgit 
20 Sri1^H-<5 0 w<7?*iS«, £#ft«Ch)u i3 (a) (Dm 
*£M«-C*>-5#, I^il3 6^Sl3 1(7)i:i^ 
IotV^^(h, JIM&£»JR3 6±(Cf^P^4 7 fefll-x. 

[0 0 4 4] iSfciC, M^{i*CF4f(OS i02X 7 f 
ffl^^^ffl^TEE^J 3Pa(7)^RF/N°7"$:5 0 0W 
£ ^3^^^->^^f4cot><b, HJ5 (b) {ZTjk-tXoliC 
30 lF B 1ftSl3 6$rx y fy^L, tixlciot^y^ ^ 
hsfr— /U4 8 €:JlinKtftJK3 6 tpiC^-TSo w<7>xi > 

h^y^v^n-vy xi>s^3 i co^® (y— 

hx y fy/|;J;oTST I l^it^^ S i 02fll4 
lOxyfy^s^t, gi^^^5 0-2 0 0 n 

[0 0 4 5 ] h-r^^ 4 6 £rBfc£L*:f£, Hi 5 

(c) =3 h^— /U4 8cof^^*3J: 

m^m^m±.{zmm\±^-f k^*-/u^^<— ^5 0^^ 

t|=2>^-^ K4if^e,/j:-5ilftlMi («S : i 0~ 

5 0nm) VMS (b) WWjSSrBlofcf*, z'vjfemu 

^^ft5 0 

[0 0 4 6 ] l^C, 115 (d) (C^lTct 9 (C, - > ^ ^ 
yu4 8 P^^r^y^^^yftir'^m^^^ ^4 9 

ic^o-caAiitf. *8ttr^4 9(inmigttR3 6 

±(C^$ftfc^l]^c/)Ji^id^<i: y — ^ / KL'-f >n^ 
^34 i:</5F B lcoa»MWifiSrll^-r6 Ki^-f >^*!<h L 
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v9mv9>?xT>m&mmi,K.i&* cmp ut¥&) 

mm. OF S) ft ft ^ fiO spfflfttt « S: ffl ^ T ^F* «FB » Sr ffl » 

-t-*zt«cj:oT**sn»s. teic, ia«f«sftjc«t 

[0047] icoj:9(:^Miiaort), y— * 
/ k ^ >ffi« 3 4 Co P n m-^aw 9 *>aftw«B±jc 

oTS^t^6t^, y — */ KU"f Vfili$3 40p 

^ ii (d) w*Bi-C«a:W(c^-rj: 5 4«B-e«« 
y — ^ti^cftv^ 

[0 0 4 8 ] fH6 «r#JSLftrtse> % ^JBW^^WtWSH 

tur^So f3f*cofc#>, H6ttt»- o*-?-*«6 Ofc 
$k<Dm*mt$L6 0"^i£^l|LTV>5o 3 iifE 

607)^huyf 41 ^fi^ttS^ft^J: 9(ejfML ct 9 
<ki-5<h, 3y^^h*-/M8iiy-H83 3i:t 

fts j; 9te/<^— ->^$n5*\ *> 5 1^412^**1 r 

5^£(c:ft<5 0 xr>^? h*-/b4 8 0*#££::*XJ^ 

±(c<S/ht-5c<ti4EjiT-fc5fcafr, H16(c;^-rj; ? 

/£^jg«LLlc=i>** h*-/U4 8 «:EBS-t£* w 

[0 0 4 9] (l3(?)IMi) jfc(C, H7 (a) - 
(c) ^ctt>'l]8 (a) - (c) S:#BaLft*sb*:36K 
ic^S^WBcJSB^te^jtasJBIBSrttW-rSo 
[0 0 5 0] *1\ H7 (a) ie^-f««&fls»-*-5. 

huyf (r££ : 0. 4^ m) h \s 
trS i 02fll7 2 £ ^'Ltio«5 , h ixv^-aajitfs i 

02i7 2(aotsTi «ja^JBdc*nri^. 

it^o H7 (a) C0f»ig(4, 

- hKSR7 3, hlfeW7 3i:(Cff^$nAcy- 
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(DffiXZmo £ ?CLtSiO2l(l|$:0. 1 ai 
m) 7 7 ft, -tcOS i Ozm7 7±(Cfi*>U =i 

>t0 7^KI («S : 0. 5 M m) 7 8#iftSISft 
6 0 S i 02fll7 7*3i:O c '>LI h7^f KI7 8 

f4, W^tfCVDS*l:«fcoT»/S$*i5i^ S i O2 
817 7tt#fti»fbfe«cJ:o-Cb*fiKSn»-5 a 
/0 [0 0 5 1] HI 7 (b) (ctf-TJ: ?fc, *>y 

-J->f h7^ K8t7 8 ^tti"ZmX&<nft<<^<y^>yZ: 

ft 9 ^irlCj: oT, -yyayf^f h7>f K»7 8(7)*« 

K£*— A'*-*— -0-7 8 b hmH#fit<7MflJiiieff2 
^ci-5 0 xyf-y^ffti, 0»lx.tfC l2 + CHF3^ 

s i n=c^^>ifmtf^^m^^xm.f} 5p a a>t><tRF 

L/ilM K*a— /UX^— -tf-7 8 b<OlJ--f Xf4. 10- 
5 0nm£ft£ o wCOaiy^^^fr^t^r'fi, v- U 
20 = Y=7<1 K/K7 8c7DT(cfiz:©L-CV>fcS i 02flH 

7 7f4f3^A/^y^>^£ftft^. 
[0 0 5 2] &{C, 17 ( c ) !<C7jk-f£ 9 IC, 17 

(b) <om&*m5n2toisi} kik a? 

$ : 0. 05/im) 8 2 $rCVDfti:«toti9Lfc 

*<OJi*CJBnil*6l»BI (»*:l/im) 7 9£CVD 
fttcj:or*»«-rs. Zfclc, yy^7 7^g»joJ:t;x 
y^^SW&fli^-C, T*ilWI6SM7 9*fc=r>^^ 

^^^^ ^ h^-/u8 0 Sr^J3Ki-6fcy>{CfT9JiBn 
I6il7 9CO^y^->^f±, 0iJx.{4*C F4^C7)S i Ozx 
y^^^ffl^f^^rffl^-CJE^J 3 PaCD^tRF^y — 

ffm&flkR7 9coTim^>y =y^--r h7^r mis 2 

-C^ngi-^o ■na«MkJK7 9Wxyfy^s»TLtt 

h^— a-8 ooj!S®{c{i->y = h7 

>f KK8 2 ^^Ltt^ 0 
^0 [0 0 5 3 ] ^IC, ->y3>t^ h7>f KfcilRWlCx 

/U-8 0f^7j^bl^*t-5 (H)8 (a) ) o IWxyfy^ 
iCctot, brfs— /US 0(7)/£fB(CS i 02fl!7 

7 7j^b^n5 0 

[0 0 5 4] ZfelC, 18 (b) (CT^-t-J; 9(C, xr>^^ 
ht-^8 OcoiSfflitcffiBll-a S i 0211^7 7 $ril^^ 
Ii3iy*->^L, y — XX KU-T 7 6^atS^§i 

J« tti^-±5 0 S i 02116 7 7(4, -t^Hi^^O. 1/imt 
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S i 02117 7(0x 7 fyycj: 0 t, h u-:/^f*j<os 
i 02llg7 2*sag< tB9T*f ;ili«^ B ?£o 

"C, y— km 7 6 coii© t b is>^fts \ 

— */ K M 7 6 CO p n If ^ffirtS^ffiflffitcgiix 

6ff>p n**a5(±, h U^^P^COS i02l72(Cj:o 

[0 0 5 5] HI8 (c) {C^k-TX 9 (C, =1 ^ 

it6M/7^8 1 £ y — X/ KM >^igc7 6 £cO 
= * b&mtiSL-tZ* U8 (c) d^^^i^C, 
y — x/ V««7 6 iS^7 1 <tC0fW«C4teJR^7 

^8 l Sr^Lfc««y-^<OiKKttJ»rtSjx*V\ 

[0 0 5 6] S i02l7 7CO#£ Ll*ff3tBH 

fis 2 0 — 5 0 n m-e£>£ 0 £/c, ^ 2 CO y =1 >-*--f 
K/K8 2<D#£ L^»SttHtt2 0-5 0 nmt 

[0057] (ni4<nmtmm) 119 (a) *$± 

[0 0 5 8] HI 9 (a) ii, V — KM 

[0 0 5 9] wO^WfrSMttt, llftazEO Xtt^lB 4: CT« 
P fi-y y a yXfi 9 1 snfcMO 

te, -y y a >i« 9 1 ©»fi«±i:x ^ ^i/f /u« 
7 SM h 7 x^^oy-^/ K M >m$it L 
[0 0 6 0] MO S%1 h7>^^wy- hfflfigli, *> 

— h 9 3±tc»rtsnfey— ht&9 4 

zcny— h«itw«D5*i*-f K £ at— /i*J&BfcJK 9 6(cJ: 

^#««i8fi, tt«W<c»v^>y = w->f h7-f MI 9 
9 £it«wc«^jBm««jKi o oiaots^nrp 

5 0 Hnqi6SkJR9 9fC(2|MPA^A$ti, wWflBa» 
(iMOSf h7>y^^(7)y-x • KM V^R^tefft 

•bn, :cotfi§y7^i o i(iy-7 • KM 

[ 0 0 6 1 ] H 9 ( a ) C0f»iSr*ti, •>!)^>197|; 
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s«rt«su*"c»<tt/tscL, y— */ km ^mm<ntz 

9 8^MLt^5 a 

[0 0 6 2] wCOUffiff^ftiT^, 9&^-ni«c<7)±ffi<t hu 

y-x - KM v^M4fc&fffcJf co'>#< fc— 
co^iJ®(citLTv>5^^ SSoMi £ 1 0 l £<z>rfl 
tc*±*ft»ft-^-r K*a— /ux^<- 9 b^jfA^tLt 
IftlMtif-'f K**~ /u^^-f-9 9 bfi, d]3- 

m 4 Lttrnt mm^jjfex'mmz 

[0063] H 9 (b) fi, m 9 (a) CO^afffls:^g^ 
&*UfcS6K"C*>5 0 B9 (b) <E>S6R<tlII9 (a) CO 

[0 0 6 4] £i\ 0 9 (a) 0>SeB"CfcJ\ V~VK 

£"CiSLT^tf:riS % El 9 (b) cD^gT-fi, y — x/ K 

[0 0 6 5] &tC, B9 (a) 60^©T-(i, lft»tti^-r 
K^^~ 9" 9 9 b^ny^^ h /UC0F^{R(J® 
[CI2#&LT^#7$>ofc75^ @9 (b) cO^MX'fi, 16 
Sttl^-f K«?^~ ^ 1 0 2 as = >^ ^ h*— /u 

[0 0 6 6] §9 (b) <n^mm\^£ft\Z, y—x 

/ Kix-r >mt&fc-> i J ^yfg 7ort«ujcj^figsn-cv^ 

[0 0 6 7] (^5 COHJffi^) JL^TtC, |10 ( a ) 

a>e> (g) sr#asLft*se>, 4cisn<o^«#3SB^cixt 
^moss h7y^x^^i2t$nt^5^\ mute 

[0 0 6 8] , H l o ( a ) (c^^-J: 5 tc % ^^aco 
(»* :3-8nm) 2 0 3 «:*St5o S T I «ig 2 

0 2it «>y =^Sfi2 o i wiffiCfcits^Bffi* 

co£ffi(7)9*>ST I Wig 2 0 2*«?K**nr^/ji^SIAS 

NS^B B B->y ^ >Jg5 : i0 0-3 0 0 nm) 2 

0 4*iJ:t)«±H^r^ u/^JS U?£ : 5 0-2 0 0 nm) 
2 0 5 ^y- h«ift*y- hfflftflM2 0 3±(Cff^ 

x s*j j: t/ac ^ ^ > ^ x a a r-jBia $ n 6 0 ^ * /u 
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y— h«W (^-f teWxtf 1-10/; m(C|^^ 

$*l»5 0 *ISI|0^rf •y7'l2 0 5fi3 

(S iOz) 7i^JF^LT^5 0 ^ri-y^/l 
2 0 Sfiv-y xt;/-^ h7^K (Si3N4« ^^(Oitil 

[0 0 6 9] ii o (a) (nm&<n±.ffi±fc&^m^<n 

: 30-l00nm) T'fgofcf£. 

6 Q :Ht t 0io (b) (c^-Tct 9 tc, y-ht^it 

<o^j®(-afki»75*ib^-Lfciwjs«ss* 206 %%im.-t 

[0 0 7 0] ^{C, 010 ( c ) tC^f J; 9 fC x iHiR:n 

S£-tt3 0 ccoawjsste, Vs=7isim (3 

seem) , 7 (0. 0 1 s c c m) , *J «fc 

t^SSitf* ( 0 . 0 2 s c c m) (DJWMtf* £rf£ffl U 

[0071] ^(c, @io ( d ) (c^ij- j: 3 ic, v- y = 

h K*»<bft51^^ K** — /u-x^— tf- 2 0 8 

[0 0 7 2 ] 010 ( e ) IZfjk-fX o (C, igiRm 

*tt*S"y xr>/f 2 0 9$:Pl*^a->ll nyf2 0 7 
* ( 1 0 s c c m) , &£Xf&&tfx (0. 0 4 s c c 

m) (omwtfx&mmL* ?u^(i6 3 o°cvmtLti 0 

J!?M# * (OmmiC O^tll, P^*£bV> y 3>|20 
±12 2 «*7>ilifc/*»rSlC«fc oTff^fiSc Lfc^/lflg 

i:a^^titi^ u z<ntzfr> 010 (e) d^-r J: a 
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(cmp) iaot?afbLW^^9te^^ 
[0073] ^co mmmmi Katur, k-x&2x 

1 0 ,5 cm- 2 W5H:i (As) ^ty^40keVOx^> 
/u^— -caALfdi Wtlf9 5 0^3 0B?SScos!fi«i 

-YvtettJirtt, raui«igj ^jtffi^e> ra/i^itj 

xr>/f2 0 9^#ic:t£ftt5i: t fcfc, *fefi>y=i 

^^^ir/^SiEm^P^T^o^m^B B H '>y = 2 
20 0 7<^±«dSNfflft*il, *»i'>y3y|2 0 7Wrt 

zi'UMto 7 -fey h Itv^o 
[0074] H^50n m&&<D^?>m$:m 1 0 
(e) cOf^it-h(-it^L7t^, 6 5 0t6 09^I 

Xt>£\,\ z<nm&, *Rl£^^ ^Sra»a*-ei»*L 
JO fcf^. 9 0 0°C 1 Og?<75«i«iS«rffV\ tnCi:otf 

[0075] ^c, 010 ( f ) ic^i- j: 9 tc, ]f fm#6 
MI2 1 0S:->!; ayi«2 0 1 ±(c*«Lfc», n> 
h^-/U2 1 1 Sr«mtef*lR2 1 0l^(cgS(t6o ^ 

[0 0 7 6] ^(C, 010 ( g ) iZ^-f£ 0 (c x xt > * 

* h*— /U2 1 1 ^ity-^/ ku-w x*«(c»tt 
^ ta^l^^^' (y-VK^yti) 212^ 

[0 0 7 7] *jt*»!Bw«ii*te(cj:n«, y-x/ 

ilwt'f K^t-^^^-t2 0 8 fB^nr^5 o * 

7^21 2 <b«ttj-ttr. 01 (d) co*ai-cwa:w«c^ 
50 [0078] ^<niRi»*ifc(cj:n(i, Fi^gyy- 
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Y\s<< xntzfroymm.* , iio (c) ^oj:^ 
(e) X^Xo^Z.^ 2£mo^n fy ^v-^yW^XfM 

1 0 n m/ftt'b& < , *v) 5 5^^^:^^^^^-^ 
*4\ ^ a B B^lfa(c|e@^5g^y -ycD*i*J4£i;#l\, 

[0079] »2o->y 3>JBj««(c*j^r«i, /o 

fc±#S-fr5ci:*5-cjt % *<Drii*«r«l 5 ftX'^TT 
ZZk&X-g2> 0 ^Sc^^^l> (3?1 <Z)/&g<7)U<— hco2 

[0 0 8 0] aJIMy— Ki-f xotzitxDi/y = > 

±EJt*»1IB<D»*i:|SJi:*SJC3fe5*r-aifcr^ 

»i sjfcMS-cfcs, *nffi^i!8T-tt, #jE£-rs->y= 20 
^«<z>**jc^»ftwniitt, te*a«<z>»fr<0iKj 2/3 
(if^ 1 o5» cii^n^o 

[0 0 8 1 ] wOJ:5*l«6*<B^»iS*ft«cj:ntf, 

[0 0 8 2 ] &jb\ *Hifi^ffiT-fi, rglJBWiSj <7)_h 

j ec0ft^ { 9(Cme^^v'-ryl.^S i G ei^V> 50 
[0 0 8 3 ] 

[0 0 8 4] &tz, «§^ianfi\ v-^/k^> 

*/Ki"f ^*Wc£ ST l «it<h<7>*IMl5#£:RFCJ; 5 
[Ull] (a) - (d) (4, ST I Wa«:fl|^fctS*W 

[m2] (a) i±, ta»W(cj£i^ffiiBrsr-fc-r6 y— 
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«*jiA//f*»«:^-rWfBia-C*>9, (b) (i^coiprra 
Ii3] (a) a*e> <c) (4, «6Wc J: 
[14] (a) *5.fclMb) f±, *^(c:J:5^f£l£ 

[115] (a) /Mb (d) (4, *«M(cJ:*¥i*ft:£gK 
^if^&cofg 2 <75 3M6fl598Sr^-f XS»rffi|g|-c*)-5 0 
[H6] **W(cj:5*i||[#HiBH<7>2pgB^-f 

lm7] (a) d>b (c) ^I^(CJ;5¥*^I 
coMit^f£<^m3(75||ffi^^^^-rxa»f©liiT-^-5o 

[1218 1 (a) rt><b (c) {4, ^IS^lciS^WflcgEE 
<^)Kig*fe^*3^||^ffi^^i-xSKfrEI§lT**>5o 

[i9] -(a) (b) {4, -t*i«x, *«W(dJ; 

[110] (a) (g) 14, «P^a^f^ 
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3 4 




3 5b 


S i K^^-— /U^-<— tf- 


3 6 




4 0 




4 1 


h ^yf^s i O2M 


4 5 


fetUR 
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u- y ^ k y 
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- > y y h ^— yu 


5 0 
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V uy^f*J S i p2J!i 
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7 4 


y- 


7 5 




7 6 


y— 


7 7 


S i 02flg 


7 8 


->y =>^>r f?^f KBt 


7 8b 




7 9 


mm/mm 



so =r >y y h ^— /u 

8 1 iI77^ 

8 2 m 2 CO -> y =3 h 7 >f Kflg 

9 1 p^->y 3>iB-E 
9 2 hu>^»«U«it 
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9 6 

9 7 



(11) 



19 



9 9b 
1 0 0 
1 0 1. 
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HH8] [i9] 




[ffiffl B]Mll^lU 8 0 (1999. 1 1. 
8) 

[*tMtiEl] 
[*fnE*t**»&] 
[4*lEatftxig£] #!frM#a>jEH 

[*MHB#<7>|BB] 

coy — * • Ku-r >>5FttWtei!WBco -SMaj: tfHMd h u 
Wffi«Pffl«5»IR(OBflll»**LTIftBey — x • Ki/^fy 



/> » o fit $ n r ^ 5 n * 2 ;c e* co t 1 s » *K BC a 
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U itifl Lfc fi&EilfeftRtc J: 0 flitE6Mg<P«gBfrBI o X 

a*. 

Ifeaig lcj: g HiJSSMO S £! h 7 > S'* * is «fc OWfE*-? 
5MHftiK*rB9xaJ:, 

jgfeg^ tCigj- 5 a ta y ^ V ^ L . IffiEJBffl fetUS? 
nu 8EJB Pfl*6»R0> IfflEWI P SGO J&Utc: gg tb 1" -5 ajjjjBjjgj 

^*«tt«1ftJl<0ltuE*ffi<0— BtttJSitSX 
St, 

<r> mmm ps o - « jcstt-r 5 
guE^e^j^ Huts k is^^'Mm&ftnMmm&vik 

[MIEttftiHB*] 0 0 17 
[tilKA'ife] «JE 

[0 0 L 7 ] 

[ H&MB £r mrk-T h tz tb (r>^& ] ^ W iz X 5 f K% fcm ttt 



*iV^flffE«-T-«*W±Et«trE h u>^#HS«i£tf>_h 
*f >*«#rt£»/B<B*J>*< <b t-**S|WEaao«DB«c 

So 

[*«*jE3] 

[MjE*J-&iXB«] 0 0 19 

[0019] lv*K*»1IR-cw\ Htrisafe^Bg tt. mj 

[ffljEitftaSiiB] 0 0 2 0 

[0020] uv^jat*ig-ctt, mtesmkmer^ 

[*IE»«*a*] 0 0 2 2 

[0 0 2 2] **W(dJ:*¥a[»:SlSBIi, -t-^f^co^T- 

<<tk -^ffitliLT^SWit^SrfflSi-SXai:, mi 

H B*1»»R (cj:rj H?fEM O S h 7 >■ ^ ^ *i X Vriff E 
*-7-#«t»j2iS:li 5 XII £ N mEMm«»Rco 9 t»BltE 
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*fe*M$ rt»<b JSifi S titz&mk-f'f K * a** ^— * 4: 

[MTEjtfftffiK*] WHO* 
[1i.lE#**B*] 0 0 2 3 

[^«E»jE7] 

[ffijE*t»IS«] 0 0 2 5 



[0 0 2 5] »* Li^Hft^ST'fi, MEIftMMB tt. ntj 
[IjE^@«] 0 0 2 6 

[0 0 2 6 ] *?* L^SIJBBJBfB-Cfi, AQEJHMI&ftnS^ 

»«fA'>y =i ^«fkK^?>JBfi8Sixr^-5« 
[3MKMjE9] 

[ffi.TE^*«a«] 0 0 2 7 
[*KE*ft] HUM 



(72)*W# *J1 -ft 

*KJffPWm**PW1006#Jft t&T*» 



F* — 5F032 AA34 AA44 AA46 AA63 AA74 
AA77 BA08 BB06 BB08 CA17 
DA02 DA23 DA25 DA30 DA57 

5F040 0A10 DAI 5 0B03 DC01 EC07 
EF02 EF14 EF18 EH05 EH08 
EK05 EL01 EL06 FA05 FA07 
FA 10 FB05 FC22 FC28 

5F048 AA01 AA04 AA07 AC03 BA01 
BB05 BC06 BC19 BF07 BF16 
BF18 BG03 BG14 DA25 0A27 
0A30 
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